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About ISECG
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ISECG
€ ISECG is a non-political agency coordination forum of 14 space agencies
* Website: www.globalspaceexploration.org
€ Work collectively in a non-binding, consensus-driven manner towards
advancing the Global Exploration Strategy
* Provide a forum for discussion of interests, objectives and plans
* Provide a forum for development of
conceptual products _)] ]
e Enable the multilateral or bilateral (’A //
partnerships necessary to accomplish /w s B UK SPACE
complex exploration missions : . o cnes

€ ISECG operating principles
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About the Global Exploration Roadmap ISECG}

€ The GER is a human space exploration roadmap, recognizing the criticality of
increasing synergies with robotic missions while demonstrating the unique
and important role humans play in realizing societal benefits

€ The non-binding document reflects a framework for agency exploration
discussions on:
e Common goals and objectives
e Long-range mission scenarios and architectures
e Opportunities for near-term coordination and cooperation

on preparatory activities

@ Since release of updated GER in August 2013,
participating agencies have continued discussions
and joint work in several areas which are of mutual

interest T
e China (CNSA) has joined the dialog i
* Increase understanding of design reference missions for
early mission themes ’.“0}}
€ Highlighting opportunities for the science community s
with a dedicated Science White Paper and within the Cooan o

GER itself is a priority
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2013 2020 2030 R

International Space Station

General Research and Exploration
Preparatory Activities

Note: ISS partner agencies have agreed to use the ISS until at least 2020.

Commercial or Government Low-Earth Orbit Platforms and Missions

Robotic Missions to Discover and Prepare
N AV SR > i e
Luna-25 Luna-26 Luna 27 RESOLVE SELENE-2 Luna 28/29 SELENE-3 Mars Sample
Chandrayaan-2 Return and

¢
' - ! Precursor
Hayabusa2 OSIRIS-REX Apophis Opportunities

A

ISRO Mars ExoMars InSight ExoMars Mars 2020 JAXA Mars
Precursor

Human Missions Beyond Low-Earth Orbit

Explore Near-Earth Asteroid Missions to

Deep Space and

Multiple Locations Extended Duratlon Crew Mars System .
€ Missions A~
in the Lunar Vicinity
Humans to Sustainable
Lunar Surface Human Missions

to Mars Surface
15 May 2015



GER Mission Scenario ‘
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2020 2030 >
Low-Earth Orbit

k%% International Space Staion

Commercial or Government-Owned Platforms

O  Robotic Mission

A Human Mission
Beyond Low-Earth Orbit B Cargo Mission
Test Missions A A A
@) O O : —
—P
Rosstta Hayabusa:2 0SE R O Asteroid Redirection = A A
(Sample Return) (Sample Return) o Explore Near Earth Asteroid
Near-Earth Objects Apophis
Extended
Duration to Lunar Surface
Lunar Vicinity Crew .
Missions ote ommercial Oppo
g \j
@) @) o0 ©0 O o Q0 O s B k=-—-=--
.9 Luna 28/29 y Human-Assisted
LADEE Luna 25 ‘ Luna 26 Luna 27 RESOLVE SELENE-2 ?;:mple SELENE-3 sl:"n:;lle ;:Eren Wirera e S
Moon Chandrayaan-2 LY Potential Commercial Opportunities
Human-Assisted Sample Return .
@ e (ONG) O -0 - - - Sus?alr]able Human
MAVEN ISROMars  ExoMars InSight ExoMars Mars JAXA Mars Sample Return Mission T Missions to the
M Orbiter Mission 2016 2018 2020 Mars Opportunities '
ars

- y Mars System
Precursor Human Scale EDL Test Mission Opportunities

o _ B Q@
Multl-Destm.atlon ! 3"\ Fl ) i-“ Small Human
Transportation . Evolvabl L | Cargo Surface
Capabilities B De\égvsapa?:e e (IJnmaI Lander MObl“ty ‘j
(Planned and Conceptual) Orion Russian Advanced Habitat Orion a.rgo

I indicates first rtunit, & Plil|0t|ed EleCtriC &SLS Dellvery Cl_renwerd

Commerciallnstitutional faunchert not shown. SLS System Propulsion (Upgrade) e
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GER Mission Themes
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ISECG Mission Scenario @ ¢cnes @
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Low-Earth Orbit
k“ Internations] Spsce Station
---------------------- O Robote Mssion
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Beyond Low-Earth Orbit 2
Tetmssens 2N\ /\ A B i

e o o - Aslproid Redisoclion” 8 —+
Resens Anpedssal QEESAT Lo A A
{SaTpie Antum)  {Sarmple Reln) o Expicre Near Earts Astoroid
Near-Earth Objects yS Jocshs
Extended

Duration
Crew
Lunar Vicinity Missions
° ° © 0 o o0 0 S
wart Lora2s 26 Lusa 27 RESOLVE STLENLZ tma saunes i
Moon o 2 Retu]
Wera deasve 1
) ° >0~~~
£ sptee mp | mam eeegle
Precusar Human Scaie EDL Test Wesion Opportunties
Multi-Destination ! . Q
i Sriai {

Transportation h ;. e L 5”:1';: "

Capabilities r . )' > it Mebidy 13

Mavvec 093 Cove -

atsee ov3 Comerptast lhe ] N s ol s

Evovsbls A > 2
I e m—_ b By Desp Spare 85 Eaas iy
S5 Sysem Propisen {Usgrade) fre {Upgrace)
8- [ J oikd &
Exploration of a Near Earth Asteroid . | N Extended Duration Crew Missions - Humans to the Lunar Surface 2
Humsn explortion of an sterold Which has been Catured snd redivected to lunar Viclaty 6o W Visits to an evolvable Deep Space Habitat in the lunar vicinity iseco W Using evolvable Deep Space Habitat as staging post isece W
Enabling Capabilities Contributions to Mars I

Mission Readiness
Demonstration of the following core
capabiities:
*  Space Launch System and Orion
*+  30-50kW Solar Electric Propulsion
Extra Vehicular System
Spacewalk, rendezvous, proximity
operations, docking or grapple, deep
Mission Activities space navigation and communications.
Characterize the composition of the
asterold
Identify any resources and assess
their potential for extraction
Apply human evaluation capabilities
to select samples for return to Earth
laboratories
Demonstrating sample acquisition,
caching, storage operations, and
crew transfer operations for future
human-assisted sample return
mission.

Evolvable Deep  Cargo
Space Habltat  Delivery

Mission Activities
Advancing deep space human space
flight operations and techniques,
Iincluding staging operations
Conducting high priority science
benefitting from human presence,
including human-assisted lunar
sample return.

Testing technologies and subsystems
benefitting from the deep space
environment

Characterizing human health and
performance in a deep space
environment

Contributions to Mars
Mission Readiness

Demonstrate deep space exploration
capabilities such as SLS, Orion, advanced
Russian crew transportation capabilities
and life support systems, achieving an
acceptable level of risk prior to travel to
destinations away from the relative
safety of Earth'’s orbit
Demonstrate autonomous crew
operation capability
Demonstrate operations with reduced
supply chain
Increase experience with complex deep
space staging operations
Advance core technologles and
radiation protection strategies for long
duration missions
Demonstrate interactive human and
robotic operations analogous to Mars
operational concepts
Galn experience with solar electric
propulsion used on a crewed spacecraft

Mission Activities
Test advanced surface power technologies
Address high priority objectives of the sclence
community which benefit from human surface

presence

Characterize human heaith and performance in a
partial gravity environment
Demonstrate long distance mobility concepts

demonstrated on robotic missions
Explore landing sites of interest for extended
durations

combining
deep space and partial gravity
environment exposure

Demonstrate operations
concepts and enhanced crew
autonomy for surface

exploration
Potentially provide the
opportunity for advancing
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GER Preparatory Activities h ‘}
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Use of the ISS for
Exploration
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GER Framework: Ongoing Work ‘}

ISECG

€ Long Range Exploration Strategy
e Advance definition of early mission concepts (by individual agencies or ISECG)
— NASA Asteroid Redirect Mission
— Extended Duration Missions
— Lunar Surface missions

e Advance mission concepts which build on human-robotic exploration
partnership

— Human-Assisted Sample Return
— Coordinated Assessment of Polar Volatiles
e Standards to promote interoperability

€ Opportunities for Coordination and Cooperation

e Advanced technologies
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GER Framework: Outlook

€ ISECG is committed to engage in a global roadmapping
process with regular iterations of GER to strengthen the

B e Glog

global efforts to realize human and robotic missions i Sploration

Roadrmap T

€ Next update envisioned to include:
e Updated view of planned missions
* Further elaboration of concepts for early mission themes
— Lunar vicinity and lunar surface

* Innovative ideas received from global stakeholder
engagement

€ Next update expected mid-2016
e Science White Paper will be a companion document GER 3
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